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DISCUSSION ON "ALTERNATING-CURRENT FEEDER REGULA-
TORS." TORONTO SECTION, FEBRUARY 20, 1908.

R. G. Black: We have used regulators of all the types de-
scribed and have found them to give good results in practical
operation. The automatic regulator is particularly interesting
inasmuch as it keeps the voltage at the centre of distribution
constant and takes a great deal of work off the station operator.

I am sorry that Mr. Moody did not discuss the relative merits
and disadvantages of several other types of regulators; for
instance, a type consisting of a transformer, the low-tension
side of which is in series with the line, and the high-tension side
energized from an auto-transformer placed across the line. By
means of taps brought out from the autotransformer, the
voltage on the primary of the series transformer is raised or
lowered and the regulation thereby effected without breaking
the heavy current which is flowing in the circuit. In this way
a gradual raising or lowering of the voltage may be effected,
and it is the writer's opinion that there will be very much less
wear at the shifting contacts. However, there may be other
disadvanltages which more than counterbalance this feature.
The ease with which a feeder regulator makes it possible to

regulate a numbe. of alternating-current circuits, from one
bus-bar, stands out; in great contrast with the low-tension, direct-
current system, which necessitates having two or more sets of
bus-bars each energized by separate generators and then switch
ing devices to transfer the feeder from one bus-bar to another.

J. Kynoch: A large number of lights and some motors were
required in a large building, and the only available source of
supply was feeder to a suburban railway. It was found that
the voltage at the end of this feeder varied from 350 to 575. It
was proposed to use a direct-current motor-generator set, the
motor being wound for 500 volts normal, and the generator for
220 volts. In order to keep the speed of motor and voltage of
generator constant, a Tirrill regulator was arranged to be
placed on the fields of each machine, the relays on the motor
fields being so connected that as the voltage of the railway
feeder changed, the field strength of the motor would be varied,
and in this way the speed kept constant. The only other re-
quirement was, that the design of the motor should be such that
the motor should be capable of giving the required output at
the minimum voltage for such length of time as such low voltage
may exist.
The regulator on the generator was applied in the usual manner,

and was arranged to give either constant terminal voltage at
the generator or a constant voltage at the end of main lighting
feeder. In this way an eminently satisfactory control of
voltage was obtained from a source which under ordinary cir-
cumstances would be quite impracticable for incandescent
lighting.
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Another wav to meet tlhe above conditions would be to apply
a Tirrill regulator to the generator fields only, and allow the
motor speed to vary with changes in feeder voltage. This,
of course, needs a specially designed generator to give the nor-
mal voltage at minimum speed, and also means using a field,
rheostat of very high resistance, in order to reduce to normal,
the high voltage at maximum speed.

Mr. Moody refers to the possibility of voltage regulation by
using capacity, such as the leading cturrent from synchronous
motors, I should like to enlarge upon this as follows: The
voltage regulation of alternating-current power feeders having
considerable reactance can be accomplished by applying a
Tirrill regulator to the exciter of a synchronous mlotor connected
to the ends of such feeder. In this way not only practically
constant potential can be maintained, but also high power-factor
due to the regulator varying the excitation of the synchronous
motor (-Wad thus causing the same to supplv leading or lagging
current as the voltage of the circuit drops or increases, re-
spectively.

This schemne is especially valuable on 60-cycle transmissiotn
lines as the inductive losses on such lines are usually considerable,
and consequently the line regulation is very much worse than
on a 25-cycle circuit carrying the same class of load Of course,
in order for a motor successfully to regulate a transmission line,
it would be necessaiy for the motor to carry a reasonable pro-
portion of the load, probably in the neighborhood of 30 per cent.,
but a larger proportion would be better. It is, of course, assumed
that Tirrill regulators would be connected to the generators at
the power station, so that the motor would not have to do an
abnormal amournt of regulation.

R. S. Kelsch (by letter): One Canadian companv has a
number of induction regulators in service, some of which have
been in operation almost ten years. These regulators vary in
size from 40 kw. to 800 kw. capacity each. There are a num-
ber of 40-kw. oil-cooled regulators used in connection withl
synchronous converters, and several 40 kw. air-cooled regulators
used in connection with three-phase feeders. The company
also has two 350-kw. air-cooled and one 800-kw. three-phase
regulators used in connection with sub-station work.

In the sub-station, the power is received at a voltage which
varies according to the demand made by the different sub-sta-
tions on the line. In one instance the power is received at
approximately 11,000 volts stepped down to 2300 vtolts. This
pressure is used for power service. For the lighting load, the
same power is delivered to a second bus-bar through a 350-kw.
rcgulator, which automatically maintains the voltage required,
depending upon the load on the lines.
The 40-kw. regulators are used for individual feeders, where

the load varies considerably. For example: the company has
a feeder three miles long, which, during the day timn rlelivcrs
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power to a large induction motor for pumping purjoses. Lhe
load on this line varies during the 24 hr. from 10 to 100 per cent.
and the power-factor changes from 80 to 95 per cent. It would
be impossible to handle this business without induction regu-
lators.

In one of the sub-stations, 14,000 h.p. is received, and a large
portion of the power distributed locally, the balance distributel
to a considerable distance. The same pressure would not suit
both purposes, but the 800-kw. induction regulator makes it
possible to receive a pressure suitable for local distribution, and,
at the same time, transmit the balance of the power a con-
siderable distance, delivering it at the required pressure.

During the ten years these regulators have been in service,
there has not been one accident, failure to work, or interruption
of anv kind due to the regulator, notwithstanding the fact that
most of the regulators are exposed direct to the line.


